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DETAILED ACTION 

1. This Office action is an official response to the response filed on 20 February 
2004. 

2. Applicant's arguments, see arguments, filed 20 February 2004, with respect to the 
rejections of claims 2-4, 7, and 9 under 35 USC 103(a) have been fully considered and 
are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, new grounds of rejection are made in view of Deboer et al. (US 6,365,453 
Bl). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 3, 4, 7, ad 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Xing 
et al (US 6,153,490) in view of Deboer et al. (US 6,365,453 Bl) and Wolf (Silicon Processing 
for the VLSI Era - Vol 2: Process Integration) . 

The Xing et al. patent (Xing) discloses a method for fabricating a semiconductor 
device (figs 9a-9i and col. 9, line 50 - col. 10, line 51). The method comprises the 
following steps: forming, on a substrate, a first insulating film 900 (fig. 9a and col. 9, 
lines 53-54); partially retaining the first insulating film in a first region through selective 
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etching using a first mask pattern formed on the first insulating film (fig. 9a and col. 9, 
lines 55-56); forming a second insulating film 920 with a relatively high dielectric 
constant and high mechanical strength, such that the second insulating film covers the 
retained first insulating film (fig. 9g); forming a thinned portion of the second insulating 
film on the retained first insulating film by planarizing the second insulating film (col. 
10, lines 39-40); forming a first interconnect groove 922 in the thinned portion of the 
second insulating film and the retained first insulating film through selective etching 
the thinned portion of the second insulating film and the retained first insulating film 
using a second mask pattern formed on the thinned portion of the second insulating 
film (fig. 9h and col. 10, lines 40-42); and forming a buried interconnect in the first 
interconnect groove, whereby the thinned portion of the second insulating film and the 
retained first insulating film are provided on the sides of the buried interconnect (fig. 
9i).i 

Both the first insulating film and the second insulating film include inorganic 
materials as principal constituents (col. 9, lines 53-54 and col. 10, lines39-40), and the 
step of forming the first interconnect groove includes a sub-step of forming a second 
interconnect groove in a second region, which is different from the first region, of the 
second insulating film through selective etching using the second mask pattern, as 

1 The buried interconnect comprises that portion of the bit line structure 96 that is formed within the 
interconnect groove 922. See also the Parekh et al. patent (US 5,981,333), figs. 13, 14 and col 6, lines 28-42. 
Parekh describes a bit line structure, wherein the bit line structure comprises a buried interconnect 114 
(i.e. the bit line contact) and a bit line 116. The bit line structure disclosed by Parekh is identical to the bit 
line structure disclosed by Xing. 
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recited in claim 3 (fig. 9h). 2 A second interconnect groove is formed in a second region, 
which is different from the first region, of the second insulating film through selective 
etching using the second mask pattern informing an upper portion of the first interconnect 
groove in the thinned portion of the second insulating film through the selective etching 
using the second mask pattern, as recited in claim 4 (fig. 9h). 

Xing lacks anticipation in not teaching the following limitations: forming the first 
insulating layer 900 with a relatively low dielectric constant and low mechanical 
strength, as recited in claim 7; forming the thinned portion of the second dielectric film 
by polishing, as recited in claim 7; and forming the first insulating film 900 such that it 
includes an organic material as a principal constituent, as recited in claim 4. 

The Deboer et al. patent (Deboer) discloses a method for forming a 
semiconductor device (figs. 1-8 and accompanying text), which is compatible with the 
method disclosed by Xing. The method comprises the steps of: forming, on a substrate, 
a first insulating film 34 with a relatively low dielectric constant and low mechanical 
strength (fig. 1 and col. 4, lines 31-40); and forming a second insulating film 44. In the 
instance wherein the first insulating film 34 is spin-on-glass or polyimide, the first 
insulating film 34 includes an organic material as a principle constituent. 

Wolf (Vol. 2) describes the use of chemical mechanical polishing (CMP) as a 
planarization method (page 238, Section 4.4.11). 



See also Appendix A. 
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Since Xing, Deboer, and Wolf are from the same field of endeavor, the purposes 
disclosed in Deboer and Wolf would have been recognized in the pertinent art of Xing 
by one having ordinary skill in the art at the time the invention was made. 

One having ordinary skill in the art would have been motivated to modify Xing, 
at the time the invention was made, by [1] forming the first insulating layer 900 of a 
material that has a relatively low dielectric constant and low mechanical strength, the 
first insulating film including an organic material as a principal constituent, as taught 
by Deboer, and [2] by forming the thinned portion of the second insulating film 920 
using a polishing method, as taught by Wolf, for the following reasons: forming the first 
insulating layer 900 of a material having a low dielectric constant lowers the capacitance 
between adjacent via contacts; and using CMP to planarize the second insulating layer 
920 rapidly removes small elevated features without significantly thinning the second 
insulating layer on flat areas (Wolf - "Chemical Mechanical Polishing" page 238, first 
paragraph, lines 6-9). 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination of 
Xing, Deboer, and Wolf as applied to claim 7 above, and further in view ofKawakubo et al. (US 
6,165,837). 

Xing does not teach forming, on the buried interconnect, a third insulating film 
for preventing diffusion of a metal included in the buried interconnect. 

The Kawakubo et al. patent (Kawakubo) discloses a method for forming a 
semiconductor device (fig. IB and accompanying text). The method comprises forming 
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an insulating layer 20a over a bit line structure, which comprises a bit line contact 18a 
(i.e. buried interconnect) and a bit line 18 b (fig. IB and col. 6, lines 18-26). The 
insulating layer 20a is a capping layer. 

Since Xing and Kawakubo are from the same field of endeavor, the purpose 
disclosed in Kawakubo would have been recognized in the pertinent art of Xing at the 
time the invention was made by one having ordinary skill in the art. 

One having ordinary skill in the art would have been motivated to modify the 
combination of Xing, Deboer, and Wolf, at the time the invention was made, by forming 
a capping insulating film on the bit line structure of Xing - which includes the buried 
interconnect, as taught by Kawakubo, since a capping layer would prevent the diffusion 
of materials (e.g. silicon) from the buried interconnect into subsequently deposited 
layers. 3 

Allowable Subject Matter 

5. Claims 5, 6, and 8 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The prior art of record does not anticipate, teach, or suggest, either separately or 
combined, a method for forming a semiconductor device substantially as claimed, 
wherein the method comprises the following steps: removing the second mask pattern 
in forming a lower portion of the first interconnect groove in the first insulating film; 
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forming the thinned portion of the second insulating film having a thickness of 10 nm 
through 50 nm; 4 and forming the thinned portion of the second insulating film such that 
the thickness of the thinned portion in the first region is smaller than a thickness of the 
second insulating film in a second region. 



3 The bit line structure of Xing comprises one of polysilicon and tungsten. 

4 The thinned portion of the second insulating film 920 has a thickness of 500nm (Xing - col. 10, lines 39- 
40), which is much thicker than the claimed range of 10-50 nm. There is no motivation or suggestion to 
modify Xing by forming the second insulating film to a thickness of only 10-50 nm. 
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Appendix A 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Toniae M. Thomas whose telephone number is (571) 
272-1846. The examiner can normally be reached on Monday-Thursday from 8:30 AM 
to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http:// pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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